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Abstract

This paper suggests the new high-speed input/output techniques in a shared memory
multiprocessor system. The high-speed I/O processor which can connect the different kinds
of large sized I/O periperal devices, the communication protocol to the main processing
units for I/O operations, and the job scheduling scheme are addressed. This paper also
introduces the disk cache technique which supports the slow I/O devices comparing with
the main processing units. These techniques were implemented in the TICOM system. The
performance evaluation statistics were collected and analyzed for the suggested high-speed
I/O processing techniques. These statistics show the superiority of the suggested techniques
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A3 Ade MdHer daza Aale) glEd
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& ojulE A

PVALID : 784 2kale] of2] £F-Fol VALIDek
INVALID7} 2238w, o Fa3 $5& 7ML
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-
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Fig. 7. Disk Cache Structure,
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Fig. 8. Cache State Transition Table,
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ZaAs7 w3 Fol dEted Zgpsle A3kl
“command fetch time”el] W&t 7+ (interval) %
o] B4 =g} $x=olx 10P] thal 25t A7k
P gEelch

2. A% &4 84

1% 9lEY H2E 98 Ak 1 E g A
& 2As817] 98 TICOM Al 2de) Ars) 7S
& FHsisdch TICOMS] Ho) 42 207) 74=) ¢
CPUs} 4 IOP, 1 SCM, 512M bytes =2,
32G bytes vz 888 Ashe FF dlxe o
F ZZAA A AH o]t}

B =M Algksl 7| ES TICOMe| & s}r]
A8l TICOM <3 M Alel] b3 A o} o) A 2]
o A2 BA SrebS A48z, I0P9) ROMel
A2 FAl et AA R A1 zela YAz g

N

e o] ek AlElelelol] Foid 9l Eefolae

AR Azl Ay Fahel AbgstA Y Sed
29E o] gsrlw el
B el A el HE A &4 Al

AAA} 2z e AEHIEHE o] 4% el uial
£ o8 YAz Ae dF9 AEdelel g %L
_‘

A3, o] AlEdHelElE o]&3te] vz

Ao =

A 71e Adsel TR,

TICOMS] &4 3
Al BE e A AR FA oz

e T

B A2y Al

dge

D]
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VME ® 2o SMD <le{so] ~2% 1G bytes 43

o whe) taz

X2 7}R| = AlAHlo|o),
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Table 1. Measured Data in 3.5Mbytes Disk Cashe.
- vo_a.’iq lms 4ms 7ms 10ms 13ms <
ceam g7 ojt-#| 66.215 | 34619 | 29.967 | 28.023 26.820 %
CMD ¢ 3o 0.832 0.025 0.009 0.005 0.003 A%/ms
tammag go 8.681 5.643 5.281 5.157 5.085 A4 /ma
RUN 4¢ gl o} 0.009 0.007 0.008 0.011 0.012 ZA<-fms
A7) vggx) 4 5.602 1.369 0.951 0.793 0.736 ZA4pms
command ferch imarval|  0.771 2.195 3.666 5.168 6.682 ms
IOP $-% A\ T+ 5.103 3.447 3.132 2.885 3.015 ms
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